MAT 201, Exam #3, Fall 2016 Name KEY

Instructions: Show all wark. Answers without work required to obtain the solution will not receive full
credit. Some questions may contain multiple parts: be sure to answer all of them. Give exact answers
unless specifically asked to estimate.

1. Use Stokes’ Thegrem to set up the integral to evaluate [ [, VX F-dSforF(x,y,z) = x22%1 +
y?z2j + xyzk where S is the part of the paraboloid z = x2 +y? inside the cylmderx +y? =
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2. Setupanintegral to find the length of'arcon 0 < t < 1 for the curve defined by 3t21 +
8t3/2f + 12tk. [You do not need to evaluate it.] (6 points)
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3. Find the unit tangent vector for #(t) = cost{+sintf +Incostk. (6 points)
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4. Find the curvature of the function #(t) = tInt i+ tf + e~ tk. Evaluate itatt = 1. What is the
radius of curvature at the same point? (7 pomts)
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5. Find an equation of the tangent plane to the surface z = x? + xy + 3y? at the point (1,1,5). (6 points)
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6. Find an equation for the normal line to the surface z = x? + xy + 3y? at the point (1,1,5). (3 points)
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7. Find the equation of the tangent plane to the surface #(u, v) = usin2vi + u?j + ucos 2v k at
(4 16,0). (6 points) W=
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8. Use the chain ryle to find £ and e forz = e* % x =—,
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derivatives only|in terms of s and t. [You do not need to simplify.] (6 points) 2= e)‘ez‘l
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10. Find the Jacobian for the change of variables given by x = v,y = u(1 + v%). (6 points)
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11. Sketch the reglon boundedbyy =2x -1,y =2x+1,y=1—-xy =3 — x. Setup achange
of variables for }he region. Solve for x and y in terms of u and v, and sketch the region after the
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12. Find the total dlf'ferentlal of the function R = a3 cosy. Use the value of the function at
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13. Find the directional derivative for the function f(x,y) = y? at the point P(1,2) in the direction

of ¥ = 2i ++/5]. (5 points)
w “N&
VE: < JXT.: %1> S -4, 4>

ﬁvu: J‘i-rS‘ s yq =3

N
= A VS o
W= %0+ 33

V= Y 4E - 4E:%

14. Consider the fupction Fley)is %y? —xy + 4y — ;}xz + 6x — 11. Find "ﬁf. Sketch the graph
of the gradient field by graphing the curves f, = 0 and f;, = 0. Find any critical points and use

the direction field to determine if each critical point is a maximum, a minimum or a saddle point
(or cannot be determined). Verify your results with the second partials test. (12 points)
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15. Find the absolute extrema of the function f(x,y) == 4x + 6y — x? — y? on the region [0,4] x
I 1 Check.

[0,5]. Sketch the region. (8 points)
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16. Set up an integral to find the surface area of z = ( 3/2 + y8/2) over the region [0,1] x [0,1].
[You do not nee‘d to evaluate it.] (7 points)
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17. Set up an integral to find the surface area of the function #(, v) = ucosv i + usinvj + vk for
0<u<10<v<m [Youdo not need to evaluate it.] (7 points)
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18. Evaluate the surface integral [ Jo e+ y+z)dS where Sis #(u,v) = (w+ )i+ (u—v)j +
(1 + 2u + v)k for [0 2] x [0,1]. (9 points)
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19. Use the Divergence Theorem to calculate the flux through the field F(x, v, z) = x*1 — x32%) +

4xy?zk for S: the surface bounded by the cylinder x? + y? = 1 and the planes z = x + 2 and
z = 0. [Youdo pot need to evaluate it.] (7 points)
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20. Describe the dlfference between a sink, a source and an incompressible fluid in the context of
the Divergence Theorem. (5 points)
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Useful formulas:
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